PKC-alpha shows variable patterns of translocation in response to different stimulatory agents.
Reports from numerous laboratories suggest that protein kinase C (PKC) translocation to substrate target sites may vary depending on cell type and experimental conditions. We have proposed that acutely variable targeting of PKC to different substrate sites could greatly expand the functional properties of individual isoforms in individual cell types (Li et al., 2001). Confocal microscopy and PKC alpha-enhanced green fluorescent protein (PKC alpha-EGFP) fusion protein expression were utilized to investigate the spatial and temporal pattern of PKC alpha translocation to different stimulating agents in A7r5 smooth muscle cells. Phorbol 12, 13 dibutyrate (PDBu 10(-8) M) caused a slow but irreversible relocation of the fusion protein from the cytosol to the plasmalemma. By comparison, thapsigargin (10(-5) M) and A23 187 (2 x 10(-5) M) induced a rapidly transient translocation to the cell membrane which was completed within 4 min. In contrast to these agents, angiotensin II (Ang II, 10(-6) M) caused only partial relocalization of cytosolic PKC alpha-EGFP to brightly fluorescing patches at the cell periphery. Localization at peripheral patches was completed within seconds and the fusion protein returned to the cytosol within 2 min. The PKC inhibitor staurosporine blocked cellular contraction to PDBu but not A(23 187) and had no effect on PKC alpha-EGFP translocation. By comparison, the calcium chelators EDTA and BAPTA-AM blocked the contraction to A(23 187), attenuated the contraction to PDBu, and abolished the translocation of PKC alpha-EGFP by both agents. The results show that in a single cell type the spatial and temporal characteristics of individual PKC isoform translocation may differ markedly. This further suggests the existence of potentially complex mechanisms which regulate the rate and location of target site availability.